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INSTALLATION OF LARGE-SIZE TECHNOLOGICAL EQUIPMENT.

P. Ya. Golovashchenko.

~.

Page 3.
INTRODUCTION

Directives of the XXIV Congress of CPSU for the five-year plan
of the development of the national economy of the USSR during the

years 1971-1975 provide for further development of our country.

The technical base of industry and rural economy radically is

changed.

Primary task of the five-year plan - the guarantee of
considerable raising of the material and.ﬁultural standard of living
of people will be solved on the basis of the high tempos of the
development of socialist production, increase in its effectiveness,
scientific-technical progress and acceleration of a rise in

productivity of labor/work.
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The rapid development of the production capacities of socialist
industry is accompanied by the implementation of new highly

productive large-size technological equipment.

A An increase in the power of each unit of large-size
technological equipment requires increase in its quality, reliability

and service life in the operation.

Experiment of building and putting into operation of important
énterprises and productions shows that an improvement in the quality
of the installation of large~size technological equipment and the
guarantee of its reliability in the solution of general problem - of
constructing rapidly, well and cheaply - in large measure depend on
the timely and correct solutions of the complicated technical and
organization questions, which appear during the planning, manufacture
and transporting of large~size technological equipment, from
connecting/fitting of construction and installation works on the
objects, the observance of construction norms and rules, from the
presence of reserves and guarantee of a front of works on the

installation of technological equipment on the foundations.

The installation of large-~size technological equipment is based

S ———
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on the single principle - installation/setting up to the foundations

of completely finished machines, mechanisms and apparatuses or their
1 large/coarse completed, not requiring adjustment assembling units.
Only the complete complete/unitiized plant readiness of the large-size

technological equipment, supplied by the Machine Building Plants, can

duarantee the compressed periods of the building of the most
important industrial complexes in all branches of national economy
% and the high quality of machines, mechanisms and apparatuses, provide

their reliability and service life in the operation.

Page ¢.

An increase in the power and an improvement in other
characteristics of erecting cranes in recent years expanded the
technical capabilities of the installation of large-size

technological equipment.

The elaborate complex of the engineering labor/work of many
organizations, which participate in the building, is represented by
' examples from the practice of the installation of large-size ‘
technological equipment on the building of important enterprises and

productions of number of the branches of industry.

In the book the many-year experience on the installation of

R i
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large-size technological equipment in the industrial centers of the
country is reflected. Based on the examples of the installation of
the large-size rolling mills of ferrous metallurgy, apparatuses of
chemical production and rotary cement furnaces the achievements of

Soviet and foreign mechanical engineers and erectors are shown.

~

T TP u T

The author with appreciation will take observations and wishes,

which the readers according to this book will express.

e

Page 5.

Chapter 1.

LARGE-SIZE TECHNOLOGICAL EQUIPMENT.

Machines and the mechanisms of ferrous metallurgy.

In the metallurgical industry almost all basic technological
equipment - large-size. For yield and enrichment iron, manganese and
other ores large~size stepping and rotor excavators, powerful
crushers, tube rotating spherical and rod mills, conveyors and
agglomerating facility are utilized in an open manner. During the

mine/shaft development of ores large-size hoisting machines are

applied.
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In the blast furnaces for the melting from the ore of cast iron
charging equipment (Fig. 1) is basic type of large-size technological
equipment.

s The ore yard.of blast-furnace plant is serviced by
powerful/thick self-propelled car dumper and

crane-conveyors/reloaders.

In the steel foundry shops - converter and Martin - basic type

of large-size technological equipment are the mixers for hot cast

Lo

iron, converters (Fig. 2), pouring and pouring/casting bridge cranes,

and also installations/settings up the continuous castings of steel.

In the rolling departments basic type of large-size
technological equipment are the roll stands and shears of slabbing
mills, blooming mills, procurement, rails-and-beams, laminated,

large-size and other rolling mills (Fig. 3).

In the years of the five-year plans in our country was created

the new branch of industry - metallurgical machine building.

Output by this branch was increased with 6.9 thousand t in 1932

b
&
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to 320 thousand t 1969, i.e., 46 times. Are constructed the blast
furnaces with a volume of 2700 and 3000 m® - largest/coarsest of the
effective furnaces. In our country the progressive and very
economical method of the continuous casting of steel is created. In
the beginning 1971 in the metallurgical enterprises more than 30

installations/settings up of the continuous casting of steel acted.

The Novokramatorsk and old-Kramatorsk Heavy Machine Building
Plants manufactured highly productive strip mill "2000". On it the
slabs, poured on the installations/settings up of the continuous

casting of steel, are rolled with a speed of up to 19 m.
Page 6.

The Soviet converters, whose capacitance is two times more than

affecting, are created by the Zhdanov Heavy Machine Building Plant.

For expanding the production of sheet steel for the passenger
automobiles, the coolers, the canning tare and other metalware the
collective of plant "Uralmash [Ypaamam - Ural Heavy Machinery Plant
im. Sergo Ordzhonikidze]"” creates highly productive cold mills. The
equipment of shop for the production of thin transformer steels here
is manufactured. Their use makes it possible to improve quality and

reliability of the produced electrical equipment, considerably

4
e ey b
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decreases the dimensions and the weight of transformers.

According to directives of the XXIV Congress of CPSU for the
five-year plan of the development of the national economy of the USSR
is planned a growth in the production capacities in ferrous
metallurgy to accomplish/realize due to the building of the
aggregates/units of large unit power, in particular, the blast

furnaces with the volume of 5000 m?, oxygen converters with the

weight of melting 350 t.
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Fig. 1 charging equipment of blast furnace.
Page 7.

Metallurgical machine building now has the capability to

manufacture the aggregate/unit of any complexity in a year-two, not

more. In order to more rapidly introduce new powers into the action,

it is necessary with the manufacture of equipment to simultaneously

lay for it foundations so that it would be possible to set to all
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mechanisms in proportion to their entrance.

In the technological equipment of the enterprises of ferrous

metallurgy the greatest specific gravity/weight compose the machines

and the mechanisms of rolling departments. . l
The total weight of technological equipment of contemporary [
metallurgical enterprise of the tons, accepted as 100% (without the
productions of yield and ore concentration), consists
approximately/exemplarily of 51% of technological equipment of
rolling departments, 17% of technological equipment of steel smelting
nes and on 16% of technological equipment of dome-shaped and

coke-chemical- shops.

In the metallurgical enterprises, where the coke-chemical shop
is isolated in the independent by-product plant, the specific

gravity/weight of technological equipment of rolling departments

composes 61%, steel smelting 20% and blast-furnace plant 19%.

PRSP ——— e
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Fig. 2. Converter flight/span of the main housing of oxygen-converter

shop.
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Fig. 3. The general view of the main line of blooming mill 1000 mm.

Key: (1). along the axes of columns. (2). machine room. (3). Span of

mill.

Approximately/exemplarily in the dependence indicated are found
capital investments and volumes of the construction-assembly works on

the productions of metallurgical cycle indicated.

Steel of different profiles/airfoils and sizes/dimensions, which

satisfies the needs of all branches of national economy, is the
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production of ferrous metallurgy. Rolling is the latter/last stage of
the production of metal at the metallurgical plant. In contrast to
other branches of the metallurgical production - dome-shaped and
steel smelting, whose development in essence is determined by the
improvement of the physicochemical technological processes, the
progress in the rolling production depends on the creation of new
rolling equipment. The guarantee of continuity of technological
process at all stages of metal working during the rolling is main
trend in the development of rolling production, which can be realized
only by the creation of the corresponding constructions/designs of
the rolling mills, use/application of contemporary methods of
controlling of electric drive and automation of all processes. The
fulfillment of these measures contributes to an increase in the
productivity of aggregates/ﬁnits, to the decrease of the losses of
metal and of operating costs, and also to the facilitation of Qorking

conditions.

From the first years of industrialization the installation of
the rolling mills in USSR for specific gravity/weight, diversity,
complexity of equipment‘and larger volume of mechano-assembling works
was the powerful/thick smithy of training the highly skilled

frames/personnel on the installation of technological equipment.

APPARATUSES OF CHEMISTRY.
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V. I. Lenin emphasized that together with power engineering,
machine building and metallurgy chemical industry is one of the bases
of the creation of powerful/thick saving. Even in the plan/layout of
GOELRO [State Commission for the Electrification of Russia]l, that
marked the first landmarks on the way to the highly developed
industry, large place it was diverted chemistry. With each five-year
plan the scales of the building of chemical enterprises are expanded.
Are improved old and appear new technological processes, the powers
of the basic forms of technological aggregates/units grow, increase

sizes/dimensions and weight of apparatuses.

In the chemical, the petrochemical, the coke-chemical, that
refine oils, petroleum, gas, pulp and paper and in some other
branches of industry column type welded steel apparatuses, horizontal
and spherical forms are basic type of large-size technological

equipment.

Column type contemporary welded apparatuses have
sizes/dimensions on the height/altitude to 100 m, according to the
diameter to 14 m. Are built up and are set in design position the

apparatuses with a weight of up to 1000 t.
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Page 10.

Welded steel devices of a spherical form are made with a diameter of 40m.

Welded steel apparatuses depending on technological
designation/purpose are characterized by construction/design,
sizes/dimensions, complexity of internal devices, by the materials,
from which are manufactured the housings and their internal devices,
by anticorrosive and thermal protective coatings. Table 1 gives
sizes/dimensions and weight of apparatuses for the production of
sulfuric acid; in"fable 2 - for the production of the gasoline and
other commercial products from the crude oil; in Tables 3, 4 they are
represented the characterlqtlc of apparatuses for the boiling of the
semi-finished product of sulflte pulp for obta1n1ng of viscose ‘and

cord filament, and also basic component of paper and cardboard.
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“Table 1. Sizes/dimensions and the weight of column type apparatuses

for the production of sulfuric acid.

{ ) Bee, r BJ

.'l?unc'rp Brcara & 'Q", '?l’mu'r-

(‘9 Aunapat AOPNY=| peuncrol woro .

Cd [YyCTPOH=| NOKDu~
- . I cTsa ™a
@) Npounsuan Gawns 5.5 12,7 | 39 31 141
@MoKpaiit 31eKTpODHHALTP 4,6 1.6 [ 17 22 90
- VILILHAA Batnn 13,8 | 30 126 | 161
AUTHIPIARBIT X0J0ANALHIK 4,2 13,5 18 7 2
ey bl adcopbep 6 14 30 151 | 160
\onurnapatiuit abecopbep 6 13,8 | 30 126 | 161
wm) BO4NAR Guiuun 3,6 12,5 15 43 69
¢11.1006MeHHHK 4.2 13,3 16 87 28
”{umaxmuﬁ annapar 9 21,2 [ 96 | 272 | 4482

Key: (1). Weight, t. (2). Diameter. (3). Height/altitude. (4).
Apparatus. (5). housing. (6). internal device. (7). protective
cdaiing. (8). The scrubber. (9). Wet electric filter. (10). The tower
dryer. (11). Anhydrous cooler. (12). Oleum absorber. (13). Monohydric
absorber. (14). Blowing tower. (15). Heat exchanger. (16). Catalytic

gas recombiner.

Table 2. Sizes/dimensions and the weight of the steel housings of

column type apparatuses for the production of gasoline.

o @ S —
Mapss annapats Ouamerp, » Bucots, 4 l Bee, *
-1 4 277 77.8
&-2 5 46,3 198,1
K-4 2.6 28,7 41,3
R-7 3 413 69.2 i
K-8 5 462 147.1 4
K-10 2 43,4 59.6 :
K-16 2.4/2,8 40,7 64.5
K-13 6,4/8. 6/4.2 234 187.7
P-l 8.4 U 46,0 2891
P.2 11 J y 3480
E-34/1 7 26.0 728
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Note. The weight of the steel housings of apparatuses is given
without the weight of brace conduits/manifolds, metal structures of

areas/sites, refractory lining and insulation/isolation.

Key: (1). Brand/mark of apparatus. (2). Diameter, m. (3).

height/altitude, m. (4). Weight, t.

Fig. 4 shows wet-type electric filter - one of the apparatuses for
the production of sulfuric acid. It is intended for the fine
purification of the gaseous products of the firing of pyrite and is
established after the scrubber, the total weight of its 128:72 t. For

the production of 360 thousand t per annum of sulfuric acid it is

necessary to establish/install eight such electric filters.

Electric filter recovers the fog/mist 5-20%- sulfuric acid
H,S0,, oxides of arsenic AS,0, and selenium SeQ,. Temperature of gas

at the entry into electric filter of 20-45°C.
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Table 3. Characteristic of boilers made of two-ply steel of the

periodic boiling of cellulose.

(D NocTaswuan , 1/2}

. (3) g Pupma

MMoxasarean b J Qupna JKMe, |PHpMa ,Pavma- | . [lap-
Jasoer .Ypaasummam*®, CCCP Weeaus | Penoaa®, Puu- { couc-8u-

ARHAHS TemMop®,

{ AHrans

G BLeM Koraa, s 160 250 270| 320) 320 144| 140 110 320
mﬂnamerp Kuphiyca
(BHyTpeniting, Mx 5000( 60001 GOOO| 6000| GO0 4108 4150} 4000 6000
vieora {paccros-
Hde vexly daau-
1AM FOPTOBHHSL),

MM 12810 | 14400 | 15350 | 16780 | 16225 | 14475 | 14550 | 12260| 17000
{Toawima  crenxn.

MM 30 J6 36 36 39 {20—21{21 25 24 H
URToamnna  uepxa-
Belowero C0M, MM S 5 S5 5 5 5 5 5 5
(_ISPaéoqee lonae-
ne, kxl'/cu? 12 12 12 12 12 12 12 12 12
€C Kopnyea, T 201 63,3 68,8 |83,5]|91.6/(238,5 38| 35,6 | 92.2
O oquuectoo no-
. CTagAfeMuX 3aBO- 1
20um 6aokoB 14 14 14 16 | (TocTaBasoTCA B8 UEABHOCOGPAHHOM

] i ToTOBOM BH]IE

Key: (1). suppliers. (2). Indices. (3). Plant "Uralkhimmash
(YpanxumMam - Ural Heavy Chemical Machinery Plant]", USSR. (4). firm
"KM", Sweden. (5). firm "Rauma-Repola", Finland. (6). firm
"parsons-Vitemor", England. (7). Volume of boiler, m®. (8). Diameter
of housing (internal), mm. (9). Height/altitude (distances between
flanges of neck/throat), mm. (10). Thickness of wall mm. (11). They
are supplied in fully assembled finished form. (12). Thickness of
rustproof layer, m. (13). Working pressure, kgf/cm2. (14). Weight of

housing, t. (15). Number of units supplied by plant.

Table 4. Characteristic of the digesters of the continuous boiling of

cellulose.
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(IJHpnu WOLHTCALNUCTI S CTaHGHRK,
o cﬁkmuuw'u L CUlRLY
: LT O A
t
Gbosen annapara, s 350 375 460 620
i1laMeTp Kopuyca, Mu: .
: BuepXtiel YacTi 3800 3800 | 3800) 5300
: pediteit  » 3950 | 3950 | 4570 5440
it ien » 4100 4100 { 4700) 5720
®vuicora, s 27000 | 32000 |33000 | 56000
Toautitita CTeHKH, KK 25 30 32 36
0AUMHA HepKaBeoWero C.10A. Ka S 5 5 5
aGodee 1as.1eHite, K[ /on? 12 12 12 ‘ 12
N QaBec xopnyca, T 9l 160 L 186| 270

Key: (l); Productivitf of installation/setting up, tons/day. (2).
Indices. (3). Volume of apparatus, m®. (4). Diameter of housing, mm:
(5). upper part. (6). the middle part. (7). lower part. (8).
height/altitude, mm. (9). Thickness of wall, mm. (10). Thickness of
the noncorrosive 1ayef, mm. (11). Operéting pressure, kgf/cm?. (12).

Case weight, t.
Page 12.

The housing of electric filter is made from sheet steel with a
thickness of 8 mm, connected by continuous welded tight seam. The
bottom of electric filter is simultaneously the carrying plate/slab,
made from sheet steel with a thickness of 10 mm, to which the
supporting beams from the steel double T are welded. Housing and
bottom within the electric filter is tightly covered with the sheet
lead with a thickness of 4 mm. The cover/cap of electric filter is

made from sheet steel with the dense coating with lead, soldered on

e
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by homogeneous method.

The refractory lining of electric filter is made from the
acid-resistant brick, tightly connected by andesite mastic. In
bricklaying are two steps: lower for the support of the grate from
the timbers, which evenly distributes gas flow over entire
section/cut of inlet chamber; upper - for the support of the grate of
the unit of precipitating electrodes. The unit of precipitating
electrodes consists of the grate, manufactured from the strip steel
with a width of 140 and with a thickness of 10 mm, tightly covered
with lead, soldered on by homogeneous method, and 183 precipitating
electrodes from the sheet lead with a thickness of 3 mm, with
effective length of 3350 mm, made in the form of hexangular
section/cut with a diameter of the circumscribed circle of 250 mm,

which form grate like bee hundred.

ot )
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2450

11336

PV
-
( g

Fig. 4. Wet type electric filter IMMK-9.6: 1 - chamber/cameré of power 4
supply; 2 - corona electrodes; 3 - precipitating electrodes; & -
grate; 5 - refractory lining of housing; 6 - lead-lined coating of
housing; 7 - housing of electric filter.

Key: (1) Outlet of gas. (2) Input of Gas.

Page 13.

The surface of the cross section of precipitating electrodes is 9.6
m?. The finished block of the system of the precipitating electrodes
before the dropping into the housing of electric filter is shown in -

Fig. 5.
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The unit of corona electrodes consists of frame construction of
the suspension of electrodes, strictly electrodes, tension weights
and distance saddles. The frame of the suspension of electrodes is
made from steel double T and ducts/tubes/pipes, tightly covered with
lead, soldered on by homogeneous method, it is suspended/hung with
the aid of four rods/thrusts and insulators to the cover/cap of
electric filter. From this frame 183 corona electrodes are
suspended/hung. By the carrier of electrodes is the steel wire the
diameter of 1.8 mm, covered with lead with the cross section in the

form of hexangular star with a diameter of the circumscribed circle

of 12 mm.
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Fig. 5. Finished unit of the system of the lead precipitating

electrodes of wet type electric filter IMK-9.6.

Page 14.

Fig. 6 shows reactor-regenerator of the combined

installation/setting up for the production of the gasoline and other

products from the petroleum.
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Reactor vessel is made from sheet steel with a thickness of 18
and 22 mm, the housing of regenerator - made of sheet steel with a
thickness of 16 and 22 mm, connected by continuous welded tight seam.
The operating conditions of the apparatuses indicated are given in
“Yable 5. The internal surface of housings after their pressure test
by the compressed air is thoroughly cleaned with shotblasting
apparatus under the refractory lining. Refractory lining is made by
heat-resistant ‘concrete by the method of guniting. The thickness of
gunite~concrete is 200 mm. Thermal insulation and armored lgyers of
gunite-concrete will be applied on by the thoroughly purified and
prepared corresponding method the surface of steel housings in a
" strict sequence, thoroughly checking the quality of the materials
used and accomplishing working operations, including the hydrothermal
treatment of each layer. The refractory lining of steel housings by
gunite~-concrete is one of the most critical/heaviest-duty processes,
which ensure the normal operation of apparatuses, and is produced at
a temperature not lower than 5 and not higher than 25°C. Therefore it
is very important to make the refractory lining of apparatuses in the
warm period of year, without the device of special over-all housings

for the heating.

T ——
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“Table 5. The operating conditions of reactor and regenerator of the

combined installation/setting up for petroleum refining.

- ) Ppereneparop

a)llunuruu (mpclurup ' @J
. B Kgpayce m‘ IMECANKE
IlapacHue B HuKneR wac- ] :
T™, aTU 1.2 0.6 23.5
Japaeune n pepxuef wac-
T, QTU 0,9 03 23,5
- (D lasaeme cmatwy soa-

1yXOM  fIpH  CNBITIHHH,
nocle JanoAteHHA anna-
paTa KaTaaAH3aTopoM o
VPOBIIA, COOTBETCTBYIOWE-

ro 350 T 3arpyskn, aru 2 1.6 29
@) Teunepatypa, epad C 490 600 Q:)unameu 230—-450
caoe
IS0 Moa numnen
m pellleTKO @
@Cpena Muxpocdepiseckin Jsimoabie raiu. Nap

aaoNocHaKaTunl Ka-| Boanyx(lG)
Taau3atop. Hedrauwe
naps, colepxaune
okono 2.2% cepHHCTHIX

coenitHeHd. Boasuoii
(m nap
Spoaun ﬁmsuax HABi1aR

Key: (1). Regenerator. (2). Indices. (3). Reactor. (4). In the

housing. (5). in the coil. (6). Pressure in lower part, atm(gage).
(7). Pressure in upper part, atm(gage). (8). Pressure by the
compressed air during the testing, after the filling of apparatus
with catalyst to the level, which corresponds to 350 t load,
atm(gage). (9). Temperature, deg C. (10). in the fluidized bed. (11). ‘!
under the lower grate. (12). Medium. (13). Micro-spherical
aluminosilicate cataly;ﬁ. Petroleum vapors, which contain about 2.2%
of sulfides. Water vapor. (14). Flue gases. (15). Vapor. (16). Air.

(17). Erosion. (18). Strong.
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Page 15.

In recent decade for manufacturing the chemical apparatus
two-ply steel found wide application, in which the inner layer, which
is contacted with the aggressive medium, is made made of high-alloyed
Qustenitic steel, and an outer layer - made of the carbon steel or

low-alloy steel.

Bimetallic apparatuses have a series/row of advantages over
apparatuses with the ceramic refractory lining. With the identical
dimensions the volume of bimetallic apparatuses to 10-15% is more
than lined and the service life of corrosion-resistant steel of

austenitic structure is more than ceramic refractory lining
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Fig. 6. Fig. 7.

Fig. 6. The assembling units of reactor-regenerator of the combined
installation/setting up for petroleum refining: 1 - carrier ring with
a weight of 16 t; 2 - lower half of the reactor with a weight of 105
t; 3 - upper half of the reactor with a weight of 107 t; 4 - transfer
conical shell with the weight of 60 t; 5 - lower part of the

regenerator with the weight of 158 t; 6 - the middle part of the

-
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regenerator with the weight of 50 t; 7 - upper part of the
regenerator with the external metal structures with the weight of 96
t.

Key: (1). Regenerator. (3). Reactor.

Fig. 7. Apparatus for the continuous boiling of cellulose.

~

Page 16.

Sharp drops/jumps in the pressure and temperature cause strain and
damages of ceramic refractory lining, but bimetallic apparatuses are
not sensitive to this. The damages of refractory lining do not yield
to visual obse;vation, which frequentl§ leads to a deép corrosion of : l
housing, and also, therefore, to the prolonged repair. Apparatuses

made of two-ply steel provide the purity/finish of contents, the |
corrosion of housing it is easy to reveal/detect with the inspection,

it it is possible to remove via auxiliary welding. The normal

operation of apparatuses large-size according to the diameter made of l
two-ply steel in many respects depends on the correct organization of

the technological process of assembly and welding of apparatﬁses from |
the separate elements/cells. Therefore special importance has the 1
delivery of apparatuses by the Machine Building Plants in completely

assembled finished form.

Apparatuses for the continuous boiling of cellulose have
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essential structural differences from the digesters of periodic
action. At present the widest use obtained two basic types of these
apparatuses: multitube with horizontal run of pipes and
transportation worm conveyor within each of duct/tube/pipe and the
vertically established/installed cylindrical apparatuses (Fig. 7)

with the charging and unloading devices.
ROTARY FURNACES OF CﬁMENT WORKS.

In the industry of building materials, in the chemical, the
aluminum, the metallhrgical and in other branches of industry are
extensively used the welded steel rotary furnaces, desiccators,
céolers, crystallizers and other apparatuses with‘rotating large-size
drums, intended for the thermal, chemical and combined treatment of

different materials.

Most complicated of them are the main technological
aggregates/units of cement works - eight-support rotary furnaces

(Fig. 8).

The contemporary standard cement works, which has four rotary
furnaces with the size/dimension 5x185 of m with the
general/common/total design productivity of 2.4 min. t of cement per

annum, manufactures cement more than 50 fine/small plants of Russia,

——r . -~
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which released in 1913 only 1.7 mln. t.

The rotary furnace (Fig. 9) is the slowly rotating drum made of
sheet steel, lined by the refractory brick, into charging part of
which the sludge is supplied. From the side of unloading - this part
of the furnace is called head - tﬁrough the injectors it is blasted
the fuel/propellant - dustlike, liquid or gaseous. Sludge moves
towards the head of furnace, and towards it move flue gas, from the
contact with which the sludge is dried out and is annealed/scorched. -
For an improvement in the heat.exchange between the gases and the
material in the cold part of the furnace is made the curtain from the

physical circuits, which are fastened to inside of housing.
Page 17.

In the process of the firing of raw mixture oxide of calcium
CaO, entering the composition of chalk or limestone, and chemical
compounds, available in the clay (Sio,, Al,0,, etc.), interact
between themselves, as a result at a temperature about 1450°C is
formed the clinker - granule of greenish color by size/dimension with

pea.

From the furnace through the transfer chamber/camera and the

coolers the cooled clinker enters tube ball mills, where it is ground
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with the necessary additives. Powder obtained in this case 1s cement.
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Fig. 8. Rotary furnaces with a diameter of 5 and with a length of 185
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Fig. 9. Temperature zones in the furnace. L
Page 18.

At the Balakleyskiy cement works unique fifth technological line
with the rotary furnace with a diameter of 7 m, with a length of 230 |

m and with the weight of equipment without the refractory lining 6500

.
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t is installed. One such furnace will produce 1 mln. t of clinker per

annum.

In the cement industry a quantity of produced cement and its
property they are connected with the process of the firing of raw

mixture.

Shaft batch furnaces were the first furnaces, which were being
applied for the firing; their productivity was very low: from 3 to 7

t/h.

Them replaced the rotary furnaces of continuous action with the
housing made of sheet steel with the riveied connection with a length
of up to 60 m and with a diameter of up to 3 m. The peak output of
such furnaces was approximately 12 t/h. After the Great Patriotic
War, when an enormous quantity of cement for restoring the national
economy was required, most powerful (for those times) rotary furnaces
with a length of 150 m, with a diameter of 3.6 m, with a productivity

of 25 t/h found wide application.

In recent years new, even more powerful/thicker rotary furnaces
were created. The rotary furnaces with a diameter of 4.5 and with the

length of 170 m, furnaces with a diameter of 5 and with a length of

185 m were created; the furnace with a diameter of 7 and with a
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length of 230 m at present is installed. Their design productivity
compose with respect 50, 75 and 125 t/h. The productivity of
powerful/thick furnaces is 2-5 times higher than 150-meter ones;
specific capital expenditures for 1 t of power during the building of
such furnaces are 15-20% lower, and the prime cost of the firing of
¢linker to S-12% is less., The created furnaces are some of the

powerful/thick ones in the world.

During the creation of furnace-giants there were numerous
difficulties, one of them was connected with the method of the
delivery/procurement of furnaces from the manufacturing plant to the

site of installation.

Railroad bridges, overbridges make it possible to transport
loads with the height/altitude not more than 4 m. Foreign firms
transport cement large-diameter kilns by large/coarse assembling
units on special conveying appliances-along the highways and by

waterways.

In the Soviet Union furnace-giants at the plants are made in the

form of semirings or segments for the transportation by railroad.

Part-semi-finished products of the housings of the rotary

furnaces deliver to construction site and here are carried out
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consolidation assembly and their welding into the assembling units.
Page 19.

TECHNOLOGICAL BASES OF MANUFACTURE AND INSTALLATION.

In the contemporary sense technology - studies about the
processes of the treatment of materials, the manufacture of them of
parts and the assembly of them of finished articles. Parts are those
machined in accordance with the working drawing: the laminated
element/cell of the shell of vessel or apparatus; the cut/section of
beam/guliy, channel bar, angle, band or another form of the rolled
metal. The sum of the parts, assembled by any form of cohnection
according to assembly drawing - by welding, by riveting, soldering,
by bolts, etc. into the structural/design part of the apparatus,
machine, is called unit. The sum O6f the units, assembled by any forms
of connection according to assembly drawing into the larger/coarser
structural/design part of the apparatus, machines, are called unit.
Control assembly, adjustment and bench tests of units, units and as a
whole of apparatus, machine and the like create the end product of

production ~ article.

Article is the object/subject of the delivery of equipment for

the building.

{ e Dt a—x—i‘.ﬁ&ﬁ!



DOC = 83133101 PAGE 35

The contemporary installation of large-size technological

equipment during the guarantee of normal, i.e., complete/unitized and

good-quality delivery of articles with the plants of machine
building, is the technological process only of the assembly of units,
assemblies and completing parts, accomplishing of the forms of
connection and testing in accordance with erection drawings and
commands of the supplier plants of equipment, but without
accomplishing of any adjustable operations or any finish manufacture

of units, assemblies and parts.

In cases when fundamental positions "about the readiness of
article are disturbed, to the technological process of assembling
assembly forced are added the diverse operations of adjustment,

treatment and assembly of units, assemblies and parts.

Technology of installation works as the process of assembly is
divided into two basic stages: to the assembly of units, assemblies
and parts, manufactured with supplier plant, into the larger/coarser
assembling units in the limits of the use of maximum load capacity of
available erecting cranes, and to lift and installation/setting up of
assembling units to the design position on the foundation

bases/roots.

.08 AL
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Finished article for the first stage are assembling unit, the
second stage - apparatus, machine, assembly of conduits/manifolds and
the like depending on the accepted by the object technical division
into loose parts of the general/common/total installation/setting up

Of equipment and its technological communications.

The guarantee of the most advantageous technical and economic
indices, which in the final analysis lead to the smallest duration of
the process of assembling assembly with the smallest labor cost, is
primary task of the technological process of assembling assembly. The
essence of contemporary technology of installation works consists in
the ratioénal enlarged assembly of units, assemblies and completing
parts, manufactured with the supplier plant of equipment, into the
assembling units and the rational methods of lift and
installation/setting up of assembling units to the design position
for the creation of the end product of installation - finished
apparatus, of aggregate/unit, machine, mechanism and of their

transmission for the adjustment and bringing into service.

Page 20.

In the cases of the need for accomplishing during the building




TN . ™

DOC = 83133101 PAGE 37

in the process of the consolidation assembling assembly of the
operations of finish manufacture of units, assemblies and parts the

installation, besides two basic stages, includes three additional

groups of the operations: lifting-transporting, adjusting and
assembly.

The operations of latter/last group include all forms of
connections, produced in the process of the assembly: welding,
riveting, rolling, soldering, bolt and so forth, etc. As experiment
of installation works is shown, most labor-consuming are the first
two groups of the operations: lifting-transporting and adjusting. A
number of adjusting operations inéludes, for example, the bending
under, trimming and trimming of the edges of laminated
elements/cells, shells and units of the housing of apparatuses; the
trimming of the ends of the ducts/tubes/pipes before their
installation/setting up for the rolling; cutting, trimming and the
trimming of the ends of unpassivating different elements/cells and
parts with their unit or block assembly; drilling holes and their
thread and the like. The large part of similar operations relates not
to technology of the assembly of finished articles, but to technology
of the treatment of parts it is produced on the fitting bay forced as
the elimination of the imperfections of supplier plants. With the
decrease of adjusting works are reduced the lifting-transporting

works, connected with the fitting, i.e., is reduced a quantity of the

2 T :!
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most labor-consuming operations and, consequently, also a duration of
the process of assembly; also descends its general/common/total labor
consumption. Thus, basic technical delivery specifications of
large-size technological equipment they must be: the high quality of
the manufacture of machines, mechanisms and apparatuses, their
¢ontrol assembly under the plant conditions; the high degree of the
completeness of all units, assemblies and parts, the eliminating need
for adjusting works on the fitting bay, and also the equipment to be
supplied, which eliminates the need for finish manufucture any parts

of equipment or acquisition of special materials.

The selection of the version of the technological process of
production on the manufacturing plant and on the equipment
installation depends on the series/row of conditions. In
machine~building production one of the conditions is the volume of

production, caused by production program.

Depending on the volumes of production technology of machine
building determines three basic types of the productions: individual, ]

series and mass.

Piecework - this is the production, during organization of which

the production program of the production of finished articles is

characterized by the nonrecurrence of issue, by the diversity of
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nomenclature and by the inconstancy of the circuit of technological
operations. The diversity of parts and assemblies, which pass
processing or assembly is the most characteristic feature of a
similar organization of industrial enterprise. By the technological
signs/criteria of piecework it is necessary to consider accomplishing
21l operations of assembly at one stationary work area the

coordinated crews of the qualified fitters.
Page 21.

Series production is character}zed by the repeated, rhythmic
production of the uniform batches of the finished articles of
constant nomenclature. Series production is divided into the the
large/coarse and the small-scale.. With the great variety of
nomenclature and the insignificant production of the batches of
finished articles the production will relate to the small-scale type.
Otherwise, i.e., with the small nomenclature of finished articles and
the more or less considerable production of the batch of finished
articles, production relates to the large-scale. Small-scale
production gravitates to the piecework, and large-scale - to the

mass.
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